This guide is an attempt to consolidate all information pertinent to the taxonomy of the genus Didymium, including uniform species descriptions and a key for all of the species, and to make this information available to interested persons in an open access journal. Didymium is a genus, in which over eighty species have been described, that is defined by the presence of crystalline lime granules occurring on the peridium but not in the capillitium, The number of different species and the morphological variability within many of them has produced a situation where it is sometimes difficult to identify a particular specimen. Thus, this article is an attempt to provide guidance in the identification of these species.
Introduction
The genus Didymium Schrad., is a Myxomycete taxon having calcareous peridia (order Physarales) and non-calcareous capillitia, which places it in the family Didymiaceae. This calcareous material, traditionally designated lime, varies somewhat in composition in the Physarales, but is calcium carbonate in the Didymiaceae (Schoknecht & Keller 1989) . Within the family, crystalline lime (as opposed to the granular lime seen in Diderma and Physarina) is found in Didymium, Mucilago and Lepidoderma. This lime is scattered on the peridium or forms a crust (Didymium and Mucilago), or is united into distinct scales (Lepidoderma). Didymium (sporangial or plasmodiocarpic), is separated from Mucilago (aethalial) on the basis of sporocarp form. These morphological characters appear to separate valid genera, however, recent rDNA studies (FioreDonno et al. 2008 , 2012 , Nandipati et al. 2012 , Wrigley de Basanta et al. 2015 indicate that some adjustments will probably have to be made, since Mucilago crustacea and Protophysarum phloiogenum (a minute limeless species generally placed in the Physaraceae) were located in a Didymium clade, and Didymium anellus seems to be either part of a Diderma clade (Fiore-Donno et al. 2008) or the Didymium clade (Wrigley de Basanta et al. 2015) . However, since there is not enough information to sort the large number of species of this genus into coherent phylogenic grouping within the genus, and some individual DNA determinations appear to be anomalous (possibly due to disagreements concerning the morphological identification of species), we will for this guide, use the standard morphologically determined genera and species. other factors. Also, the hypothallus is often darker than the stalk due to the uptake or incorporation of substrate materials; and a slow or abnormal sporangial development can cause an increased accumulation of dark pigments and the production of less lime. Thus, stipe color can be a rather variable and sometimes unreliable taxonomic character.
Peridial Morphology
The peridium is the outer layer of the sporotheca and is usually covered with stellate lime crystals, either in a loose powder or a compact smooth (eggshell) crust. There are also three basic subtypes of peridia: areolate, non-areolate, and cartilaginous, with only the cartilaginous subtype correlating directly with the hypothallus and stalk subtypes (Matsumoto 1999) . The areolate subtype consists of a thin, colorless to brownish membrane with thinner regions producing a reticulate pattern (generally seen as lighter colored patterns with the light microscope, although they can only be seen with the electron microscope in some species), that produces scale-like fragments upon dehiscence. The cartilaginous subtype is similar to the areolate subtype, except that it consists of a brownish cartilaginous material (areolate patterns can be seen with the electron microscope). The non-areolate subtype has a thin, colorless to brownish membrane without areola, and it may display an irregular or circumscissle dehiscence.
Capillitial Morphology
The capillitial threads are thin, hyaline to brownish, and run from the peridial basal plate (columella) to the upper peridial surface. Sporadic expansions and inclusions can occur in the capillitial threads, but only the regular and distinct variations, such as the vesicles seen in Didymium serpula, are of taxonomic importance. Matsumoto (1999) also divided capillitia into three subtypes: dichotomous (dichotomously branching with sparse cross-bar anastomoses), netted (branching and anastomosing to form a net), and rudimentary (reduced and fragmentary). The dichotomous subtype is generally found in the stalked species, including those with rudimentary or cupulate stalks, with a few exceptions such as D. difforme var. comatum which has a netted capillitium. The rest of the netted and rudimentary subtypes are generally correlated with sessile sporangia and plasmodiocarps.
Spore Morphology
The spores are globose (rarely ovoid), brownish, and ornamented, with the variations in size, color and ornamentation within a species varying more than is generally stated (Martin & Alexopoulos 1969) . Spore ornamentation has been generally described using the light microscope, according to density (dense, sparse, patchy), size (large, small, minute), and shape (warts, spines, reticulate). However, the scanning electron microscope has revealed considerable more detail and new terms have been introduced (Rammeloo 1974 ) for ornament shapes: pila (rods with heads), bacula (rods without heads), verruca (wide irregular lumps), spines (long pointed processes), coni (short pointed processes), muri (smooth walled ridges), and cristae (ridges made up of individual processes). Besides pilate, baculate, verrucose, spinulate and conate spore types, there are a number of compound types in the genus (Matsumoto 1999) . There is a broken reticulate type with cristae consisting of branched bacula (not seen with the light microscope, and thus they appear to be minutely warted or nearly smooth), a reticulate type with cristae consisting of connected pila, a broken reticulate type consisting of coalescence bacula (appearing verrucose or broken reticulate with the light microscope), and a reticulate type consisting of large murate walls, which also has pila. The pilate spore type is the most common type (approximately fifty percent of determinations) and seems especially common in the stalked species; but the remaining spore types are scattered within all of the groups including the sessile sporangial and plasmodiocarpous species.
Species Groups
The stipitate Didymium species can be placed in several groups in terms of their basic morphology ( Table 1 ). The cartilaginous peridial (leonium group) species and the cupulate base 27 (vaccinum group) species are both small groups with distinct morphological features; that separates them from the rest of the genus. The rest of the stipitate species form a large fairly uniform group; that can be divided into a number of smaller clusters by relatively minor morphological variations.
Table 1 Species groupings based mainly on stipe morphology
The cupulate or very short stipe and egg-shell peridial lime group: a group of species with a stipe consisting of a membranous tube forming a short wide cup-like base (vaccinum type) or a short cylindrical base (peruvianum type); and having peridial lime forming an egg-shell like crust.
The cartilaginous tube stipe group (leonium type): a group of species with a stipe consisting of an elongate cartilaginous tube filled with lime and amorphous material.
The empty tube non-calcareous stipe group (iridis type): a group of species with a stipe consisting of an elongate membranous tube which lacks any interior core material in its stalk (the middle region of the stipe) and has no lime on the exterior of the stipe The empty tube externally calcareous stipe group (squamulosum type): a group of species with a stipe consisting of an elongate membranous tube which lacks any interior core material in its stalk (the middle region of the stipe), however, its stipe has an outer coating of lime that due to the longitudinal pleating of the tube may appear to be internal (the lime is inside the folds of the tube).
The refuse matter or lime filled tube stipe group: a group of species with a stipe consisting of an elongate tube which is filled with amorphous material (melanospermum type) or lime (intermedium type), but lacks any exterior lime.
The refuse matter and lime core non-tube stipe group: a group of species with a stipe which consists solely of amorphous material (clavus type) or amorphous material and lime (floccoides type), and lacks a membranous or cartilaginous tube structure "The Myxomycetes" (Martin & Alexopoulos 1969) , which recognized 30 species of Didymium, is the starting point for modern Myxomycete taxonomy. However, since its publication, there has been a major increase in taxonomic activity with the description of many new species (Schnittler & Mitchell 2000) . In Didymium alone, over forty new species, the majority known only from their type collection, have been described, and at least fifteen of Martin and Alexopoulos' synonymies have been restored to species status by various authors (Lado 2005-18) .
In this work all of the stalked species will be sorted, as far as possible, into morphologically similar groups using Matsumoto's criteria (with some minor modifications), and then discussed in terms of coherent species level units and their correct taxonomic designations. Since the individuals within each species can display considerable variability in terms of their stalk, this discussion will also include those species which are generally considered as sessile but occasionally produce a rudimentary stalk. Also, since it is quite likely that not everyone will agree with our designations, we are including a description (modified to fit a standard format) of all of the taxa recognized by Lado (2005-18) .
The empty tube non-calcareous stipe group
This group has fibrous-membranous tubes, which are longitudinally folded to produce striation, and contain little (or no) core material in the tube. They generally have lime in the columella and may have refuse matter in the hypothallus. The long stipe species of this group, which has been extensively studied in culture (Clark 2000) , make up the iridis super species complex that contains four species complexes: Didymium iridis (Ditmar) Fr., D. nigripes (Link) Fr., D. megalosporum Berk. & M. A. Curtis, and D. proximum Berk. & M. A. Curtis . Didymium iridis is the central type in this group and is quite variable, although it generally has a pale-yellow to pale-reddish-brown stalks, a white columella and a depressed globose sporotheca. However, D. nigripes which generally has a dark-reddish-brown to black stalk, a brown columella, and a depressed globose sporotheca, grades into the darker forms of D. iridis (a number of collections identified as D. nigripes were shown to be D. iridis after they were cultured). Also, variant forms of D. megalosporum, which generally has a yellow-brown to orange-brown stalk, a dull-yellow to orange-brown columella, and a discoid to saddle-shaped sporotheca, grade into the common D. iridis morphology. D. proximum is generally more distinct, with a red-brown stalk, pale-yellow to white columella, and a prolate sporotheca and columella; however, it also can merge into the common D. iridis form. D. proximum which had generally been considered a synonym for D. iridis was reinstated as a valid species by Nannenga-Bremekamp (1972) (Clark & Mires 1999) , and D. verrucisporum is basically a nodding stalk form of D. iridis; that disappears when cultured, (nodding forms can be induced by manipulating culture conditions, mainly humidity, during sporulation of other D. iridis specimens). Didymium carnariense is very similar to D. megalosporum, but lacks the distinctive saddle-shaped sporotheca; whether or not this isolated island form qualifies as a separate species is problematic, however, with some reservations, we recognize it as a minimally distinct species. On the other hand, we consider D. crassicolle, which is known only from the type collection, to be an aberrant form of D. megalosporum; that has failed to form a columella during development (the sporotheca did not roll back over the stalk apex). Didymium rugulosum Berk. could be another taxon similar to D. crassicolle, in that it lacks a columella, however we believe that its brief description is not sufficient to identify any specimens and is therefore the taxon is an uncertain species. Didymium chilense Estrada, Lado & Wrigley, a recently described species from the arid regions of Chile, can also be placed in this group. It is similar to D. megalosporum, with the exception that its columella resembles a true columella and thus lacks the closed umbilicus structure normally found in this group.
The short stalked specimens of this group are not often collected, and have traditionally been identified as D. laxifilum G. Lister & Ross, however, several (Kowalski 1973) . While D. laxifilum has been found to be fairly variable (stalk and capillitial color), it's somewhat stout, flattened capillitium is quite distinct (Moreno et al. 1997a , Clark & Landolt 2001 . Thus, while D. rubropus is generally similar to D. laxifilum, it's finer, round and less branched capillitium sets it apart as a separate taxon (Moreno et al. 1997a) . D. macquariense is an isolated island taxon that is very similar to D. rubropus and D. laxifilum, 29 however its variable capillitial nodes and partially reticulate spores set it apart from these species. Didymium marineri is not considered a true member of this group, and therefore, it will be considered in the next group. Didymium aquatile is a rare taxon known only from the type site (a brook in Brazil), and it is apparently an aberrant/variant form of a D. rubropus or D. proximum, induced by its habitat. Didymium radiaticolumellum is a newly described species, that has large spores and abundant capillitial nodules contain lime inclusion, however, these traits may be abnormalities due to morphological or genetic causes; therefore unless more collections or DNA studies are made we consider this taxon to be a D. laxifilum variant. While D. subreticulosporum Oltra, G. Moreno & Illana can be placed in this group, it appears to be an atypical species lacking many of the characteristics of other stipitate taxa (Mosquera et al. 2000) . Thus, its unique morphology (discontinuous peridium, capillitium replaced by a crystalline structure) would seem to set it apart from all other Didymium species.
The empty tube externally calcareous stipe group
This group has fibrous-membranous tubes, which are longitudinally folded to produce striations, and they generally contain little (or no) core material in the central tube part of the stipe. The lime, which is present on the outside of the tube, can appear to be internal, since the tube is highly folded and the lime in these folds is inside the outer edge of the stalk (Matsumoto 1999 stalk lime and a dark coloration, to be an aberrant developmental form and thus an uncertain name, however, it is very similar to D. dictyopodium, except for the lack of stalk lime, and is therefore probably part of that species complex. Although D. marineri is described as lacking stalk lime, it is identical to many D. squamulosum isolates when they are grown in culture (which also lack stalk lime), therefore, we consider the D. marineri specimens to a limeless stalk forms of D. squamulosum. The spirally twisted apical capillitial threads of D. projectile, by which it is separated from D. squamulosum, is not considered to be a sufficient basis for a separate species, and the yellow coloration of D. balearicum, is also considered to be too minor to separate it from D. squamulosum. Didymium applanatum Nann.-Bremk. would appear to be a unique taxon, but its rarity and substrate indicates that is probably an aberrant developmental form of D. squamulosum (Oltra 2003) . While D. pseudocolumellum, which is known only from its type collection, has a 30 pseudocolumella that is unique for this group, it is otherwise similar to D. squamulosum, and therefore, unless more collections are found, we will consider it to be an aberrant developmental form, where the columella was not formed by the rolling back of the sporotheca over the stalk apex. Didymium nigrisporum Nann.-Bremk. K.G. Mukerji & Pastricha was a rare taxon, differentiated from D. squamulosum on the basis of spore characteristics (very dark densely warted with polygonal ridges), which has been validated by numerous collections in Peru (Lado et al. 2016) .
The shorter stalked to sessile species in this group are often similar to the shorter forms of D. squamulosum. Didymium crustaceum Fr. differs from D. squamulosum mainly in having crowded short-stalk to sessile sporangia, generally covered by a united peridial crust and somewhat larger spores. Also, D. obducens is separated from D. squamulosum, by its pale-brown short-stalked to sessile pulvinate sporangia and larger, more warted spores. Didymium fulvum Sturgis, which was recognized by Martin & Alexopoulos (1969) as a valid species, has been shown by Härkönen (1979) , to be a synonym of D. obducens. The short-stalked to sessile pulvinate sporangia of D. nivicolum Meyl., differs from D. squamulosum by its larger and more warted spores, general lack of a columella, and nivicolus habitat (Kowalski 1975) . Didymium muscorum T.N. Lakh. & K.G. Mukerji, is a rare taxon, very similar to D. squamulosum, but it is apparently a valid "spore species" due to its spiny warts, while Didymium karstensii Nann.-Bremk., with its non-umbilicate globose sporangium and peridial lime crust separating from the peridial membrane, also appears to be separated from D. squamulosum; therefore, while we have some reservations, this taxon is recognized as a valid species, although it is rather similar to D. muscorum. Didymium mexicanum G. Moreno, Lizárrage & Illana may have short calcareous stipes, which places it in this group, and it also has distinct large spores with reticulate arranged warts
The refuse matter or lime filled tube stipe group
This group has fibrous membranous tubes, which are longitudinally folded, and contain refuse matter and/or lime in the core. Didymium melanospermum (Pers.) T. Macbr. and D. minus (Lister) Morgan, which have overlapping morphologies, form the center of a subgroup having refuse matter cores; however, they have separate foci, and are considered separate species. D. melanospermum is generally more robust and has slightly larger and more warted spores; and D. minus often has longer stipes. Didymium angularisporum J. Matsumoto belongs in this subgroup, however, this taxon, known only from the type specimen, with its angular spores, may be based upon an aberrant D. minus sporangium. Didymium eremophilum M. Blackw. & Gilb., which has a minute sporangium with refuse matter in it stalk, is likely to be a biotype miniature; however, since it is so different from everything else, it must be accepted as a separate valid species.
The lime core subgroup contains a number of species that are rarely collected. Didymium intermedium J. Schröt., with its discoid columella, white to pale-orange-brown stalks, extensive hypothallus (that produces clustered sporangia), and dark spiny spores is a very distinct species. Didymium floccosum G.W. Martin, K.S. Thind & Rehill, which has a floccose peridium, dark clavate columella, orange-brown stalk, inconspicuous hypothallus, and yellow-brown densely warted spores, is also distinct, although it is similar in many aspects to D. floccoides (in the following group) which lacks a membranous stalk tube. Didymium melanospermum var. bicolor G. Lister, appears to be a variant of D. floccosum where the dark refuse matter in the hypothallus region is extended up into the lower stalk. Didymium laccatipes J. Matsumoto is a newly described species, which differs from D. intermedium in having pilate spores and separate sporangia not joined by the hypothalli, and from D. floccosum in having a white dome-shaped columella, and a white slender stalk. A newly described species, D. wildpretii Mosquera, Estrada, Beltrán-Tej., D. Wrigley & Lado, known only from arid regions in Mexico and the Canary Islands, lacks a columella, has a short stipe and baculate spores. This specialized taxon also appears to be a minimally distinct taxon. Didymium tehuacanense Estrada, D. Wrigley & Lado, another distinct taxon from the arid regions of Mexico, has unique calcareous columella projections to which the capillitial threads are attached. Didymium xerophilum Lado, Estrada & D. Wrigley, also a new species from arid regions of South America has rhomboidal lime crystals in the stalk, a funnel-31 shaped apical invagination and circumscissile dehiscence of the apical region. Didymium pertusum Berk., which has been revived by Neubert et al. (1995) , appears to be a valid species, which differs from the other species in this subgroup mainly in terms of its red-brown stalk and finely warted spores. The D. macrospermum Rostaf. taxon, revived by Nannenga-Bremekamp (1972) , also fits into this group, however, the somewhat general description and the lack of any collections make this an uncertain name. Didymium simlense T.N. Lakh. & K.G. Mukerji, which is known only from the type collection, may be a non-clustered variant of D. intermedium; in any case, it will be considered an uncertain taxon, until further material is discovered. Also, two taxa, 
The refuse matter and lime core non-tube stipe group
This group has stipes consisting solely of core material without a membranous tube. Didymium clavus (Alb. & Schwein.) Rabenh., with a refuse matter only stalk, and D. floccoides Nann.-Bremek. & Y. Yamam., with a refuse matter and lime stalk, are the only members of this group, since we agree with Matsumoto (1999) that Didymium columella-cavum Hochg., Gottsb. & Nann.-Bremek., is a synonym for D. floccoides.
The cartilaginous tube stipe group
This group has a cartilaginous, instead of a membranous, stalk tube, which contains a spongy core with lime deposits. 
The cupulate or very short stipe and egg-shell peridial lime group
Didymium vaccinum (Durieu & Mont.) Buchet is the core of this group. It has turbinate to hemispheric sporangia with a wide stalk-like, cupulate base, a large (usually) hemispheric columella, scanty capillitium, and dark-purplish-brown 12-14 μm spores with large warts (conate by electron microscopy). Didymium disciforme Kowalski & T.N. Lakh. and D. haretianum 
Mukerji are also in this cluster. Didymium disciforme is known only from moist chamber cultures from the type site, and differs from D. vaccinum mainly in terms of its small columella and membranous cup base, while D. haretianum, also known only from the type collection, differs in having a longer stalk-like region that leaves a membranous cup base and smaller (7-9 μm) spores. However, since D. vaccinum often produces small columella (and occasionally stalk like bases) when cultured (Clark 2004 
Discriptions
The distribution information is not meant to be complete, but to provide a basis understanding of the current state of available information. Hypothallus -large discoid; brown. Stalk: short (0.5-0.7 mm), thick and tapering; brown with a black base. Columella: basal plate in an open wide umbilicus; packed with crystalline lime bodies. Sporotheca: white, scattered hemispherical sporangia (0.7 mm). Peridium: membranous and hyaline (pale-rosy-brown persistent basal region); covered with powdery lime crystals. Capillitium: scanty, thin hyaline to purple-brown threads (having irregular long dark thickened regions). Spores: spherical (8-11 μm) ; distinctly, but irregularly warted; dark-brown (in mass) or pale-lilac (in transmitted light). Plasmodium: greenish-yellow aquatic phaneroplasmodium. Habitat: aquatic.
Distribution -Brazil (San Paulo state), one collection. Similar species -D. clavus -has granular matter in the stalk, abundant capillitia, and is not aquatic; D. lenticulare -has lime crystals on the stalk, abundant capillitia, and is not aquatic.
36
Remarks -this taxon was probably based on poorly developed sporangia, which is not acceptable as a basis for a new species description. Gottsb., Nova Hedwigia 55: 365. 1968 .
Didymium bahiense
Types -B, GZU, NY, Nann.-Bremek., Alexopoulos. Hypothallus -discoid and membranous, brown to dark-brown. Stalk: long (0.7-0.9 mm), slender and tapering (sometimes bent); striate; orange-brown to brown. Columella: discoid in a closed umbilicus; white to rarely brown; containing angular lime crystals. Sporotheca: white, gregarious, depressed globose to somewhat lenticular sporangia (0.3-0.6 mm). Peridium: membranous and hyaline to very pale-yellowish-brown (thickened areolae seen with a stain); covered with pale-gray to white stellate lime crystals Capillitium: profuse, flexuous pale-brown to purplish-brown (with pale tips) threads; dichotomously branching and anastomosing. Spores: globose to subglobose (8-14 μm ; striate; bright-reddish-brown (darker below). Columella: discoid basal plate in a closed umbilicus; bright-canary-yellow fading to pale-orange-brown. Sporotheca: white, gregarious, globose to slightly flattened sporangia (0.7-0.9 mm). Peridium: membranous, shining, translucent, and pale-red-brown; covered with a thin powder of white stellate lime crystals. Capillitium: hyaline (darker bases) flexuous threads, dichotomously branching and anastomosing. Spores: globose (8-9 μm); covered with small evenly spaced warts; black (in mass) or dull-brown (in transmitted light). Plasmodium: pale-brown phaneroplasmodium. Habitat: on sclerophyllous litter.
Distribution -Canary Islands, seven collections. Similar species -D. melanosporum -peridium is not pale-red-brown. Remarks -part of the D. melanosporum complex, but it can be considered an island form that has reached the level of a minimum species. Hypothallus -discoid to irregular and membranous; hyaline to yellowish brown. Stalk: intermediate to long (0.55 to 1.2 mm); cylindrical and striate; yellowish-brown. Columella: cylindrical to conical (occasionally dome shaped); hyaline to yellowish-brown membrane filled with lime (tips are occasionally empty); having a closed umbilicus. Sporotheca: white, gregarious, subglobose to oblate sporangia (0.4-1 x 0.2-0.6 mm); a limeless reddish base area often remains after dehiscence. Peridium: colorless membrane with yellowish-brown areolae; covered with stellate lime crystals; dehiscing at maturity with some fragments remaining attached to the capillitium. Capillitium: smooth amorphous threads arising from spike like processes of the columella; dark brown to grayish-brown with hyaline tips; branching and anastomosing with cross bars. Spores: subglobose (9-12 μm); densely and uniformly warted (pilate by SEM); black (in mass) or grayish to yellow-brown with a lighter equatorial band (in transmitted light). Plasmodium: unknown. Habitat: on leaves of sclerophyllous trees.
Didymium chilense
Distribution -central Chile (22 collections) . Similar species -D. megalosporum -columella is subglobose with an invaginated umbilicus, not a cylindrical structure resembling a true columella, spores general have smaller less dense warts. D. rubropus -stalks are usually shorter and more reddish; columella is not cylindrical and spiky.
Remarks -Probably derived from the D. megalosporum group by modification of the columella apparatus (lost of the umbilicus invaginated structure). Types -Univ. Delhi (NA), Nann.-Bremek. Hypothallus -discoid, membranous and dark-brown. Stalk: intermediate (0.5-0.8 mm); striate; dark at base and filed with lime and refuse matter. Columella: globose to hemispheric in a closed umbilicus; calcareous white to orange-brown. Sporotheca: grayish-white, gregarious, globose to hemispheric sporangia (0.5-0.7 mm). Peridium: membranous and hyaline; covered with compact grayish-white lime crystals; floccose at maturity. Capillitium: profuse, violaceous-brown threads; dichotomously branching and anastomosing. Spores: globose (7-8 μm) ; warted with prominent clusters; black (in mass) or deep-violaceous-brown (in transmitted light). Plasmodium: unknown. Habitat: on litter.
Didymium chrysosporum
Distribution -India, Japan, two collections. Similar species -D. clavus -has a dark peridium, no distinct columella, and the spores are not warted; D. lenticulare -has long stalks, larger spores, and no distinct columella.
Remarks -we consider this to be an aberrant form of D. floccosum. Hypothallus -discoid, membranous and dark-brown to black. Stalk: generally long (up to 1 mm) and tapering; striate; brown to black (containing refuse material). Columella: thickened basal plate present in a wide shallow umbilicus; brown and containing lime. Sporotheca: white to grayish-white, gregarious, discoid sporangia (0.4-1 mm wide, 0.2-0.3 mm thick). Peridium: membranous and purple-brown with colorless reticulations; generally covered with grayish-white lime crystals. Capillitium: profuse purplish-brown threads; sparsely dichotomously branching and anastomosing. Spores: globose (6-8 μm) and minutely warted (baculate by SEM); blackish-brown 38 (in mass) or pale-brown (in transmitted light). Plasmodium: gray or colorless (white) phaneroplasmodium. Habitat: on wood.
Distribution -cosmopolitan and fairly rare, but may be overlooked. Similar species -Diderma hemisphaericum -has non-stellate lime and smaller spores; D. floccoides -has a calcareous stalk and a subglobose columella.
Remarks: a core (no tube) stipe species.
Didymium columella-cavum Hochg., Gottsb. & Nann,-Bremek., Proc. Kon. Ned. Akad. Wetensch. C 92: 73. 1989. Types -Gottsberger , SP, GI, Nannenga-Bremekamp (15.972). Hypothallus -discoid, membranous and orange-brown to dark-brown; containing refuse matter. Stalk: short to intermediate (0.3-0.5 mm), ruglulose; orange-brown and dark below; filled with refuse matter below and obscured crystalline lime throughout. Columella: subglobose to clavate, in a closed umbilicus; white to dark-brown, and hollow (containing lime crystals). Sporotheca: white to grayish-white, gregarious, conical to subglobose sporangia (0.3-0.6 mm wide, 0.3-0.4 mm thick). Peridium: membranous and hyaline to purplish-brown with colorless reticulations; covered with white stellate lime crystals. Capillitium: profuse, delicate, hyaline to pale-purplish-brown (with hyaline tips) threads; sparingly dichotomously branching and anastomosing. Spores: globose (7-9 μm) minutely warted to nearly smooth with scattered dark patches (baculate by SEM); brown to dark-brown (in mass) or pale-violet-gray (in transmitted light Hypothallus -discoid, membranous and orange. Stalk: long (0.6-0.8 mm); cylindrical and bright-orange. Columella: none; has a widened stalk apex that forms a base. Sporotheca: white, gregarious, depressed globose sporangia (0.4-0.6 mm). Peridium: membranous and pale-yellow; densely covered with white stellate lime crystals. Capillitium: delicate, hyaline threads; sparsely branching and anastomosing. Spores: globose (7.5-10 μm); uniformly and strongly covered with warts; black (in mass) or pale-purple-brown (in transmitted light). Plasmodium: orange-yellow phaneroplasmodium. Habitat: on pine and fern litter.
Distribution -England, one collection. Similar species -D. lenticulare -has a deep-brown stalk and capillitium; D. megalosporum and D. eximium -have columella.
Remarks -we consider this to be a developmental aberration of D. megalosporum. Types -Peptopoli, Russia (Weinman.), UPS Hypothallus -inconspicuous; membranous and hyaline. Stalk: short and weak; pale-white to buff (often calcareous). Columella: dome-shaped to a thickened base; white to orange-brown; containing lime crystals. Sporotheca: white, crowded, globose sporangia (0.5-1 mm, may be deformed by pressure). Peridium: membranous and hyaline; covered with a fragile free, smooth to rough crust of large white crystals, that may form a cover over a cluster of sporangia. Capillitium: profuse, rigid hyaline to pale-purplish-brown threads; sparsely dichotomously branching and anastomosing. Spores: globose (10-15 μm); densely warted (pilate by SEM); black (in mass) or 39 purplish-brown (in transmitted light). Plasmodium: white phanero-plasmodium. Habitat: on wood and litter.
Didymium crustaceum
Distribution -cosmopolitan and moderately common. Similar species -Diderma spumarioides -does not have crystalline lime; Mucilago crustacean -has an aethalium sporocarp.
Remarks -the multiple sporangial crust is unique in the genus. Types -Univ. Delhi (NA), Nannenga-Bremekamp. Hypothallus -small, membranous and dark-brown. Stalk: short to intermediate (< 0.6 mm); tapered, striate and black (partial filled with refuse matter and lime). Columella: small and domelike, in an umbilicus; brownish. Sporotheca: grayish-white, scattered to gregarious, globose to depressed sporangia (0.3-0.4 mm). Peridium: membranous and grayish-white; covered with compact grayish-white lime crystals; floccose at maturity. Capillitium: profuse, slender subhyaline threads; sparsely branching and anastomosing. Spores: globose (6-7 μm); minutely warted with clustered patches; black (in mass) or violaceous (in transmitted light). Plasmodium: unknown. Habitat: on litter.
Didymium dehlianum
Distribution -India (Delhi), one collection. Similar species -D. clavus -has a large discoid sporangium, no columella, a dark peridium, and nearly smooth spores; D. lenticulare -has a longer stalk, no columella, and larger spores; D. chrysosporum -has a larger sporangium, whitish columella, larger spores, and a non-striate stalk.
Remarks -this taxon appears to be based on a developmental aberrant of an uncertain species; most likely D. floccosum. Types -Yamamoto (1617), Nannenga-Bremekamp, TNS Hypothallus -discoid; membranous and dark-brown (containing refuse matter). Stalk: long (up to 1 mm); slender, striate and tapering; grayish-white and covered with lime crystals. Columella: thickened basal plate in a shallow open umbilicus. Sporotheca: white to grayish-white, gregarious, discoid sporangia (0.6-0.8 mm wide, 0.1-0.3 mm thick). Peridium: membranous and hyaline (areolate can be seen with the scanning electron microscope); covered with white stellate lime crystals which often form a wrinkled scale-like crust; often floccose at maturity. Capillitium: profuse, slender, hyaline to pale-brown threads; branching and anastomosing. Spores: globose (9-11 μm) ; densely and minutely warted with small clusters of large darker warts (pilate by SEM); nearly black (in mass) or pale-purple-brown (in transmitted light). Plasmodium: white phaneroplasmodium. Habitat: on litter.
Didymium dictyopodium
Distribution -Asia, South America (may be tropical), fairly common. Similar species -D. lenticulare -has a coarser capillitium and no stalk reticulations; D. squamulosum -has shorter thicker stalks and a globose columella.
Remarks -part of the D. squamulosum complex; probably has a prior name, but the large number of synonymies in this complex makes it extremely difficult to decide what the valid name would be. Types -Kowalski, Lakhanpal (TNL 171), UC. Hypothallus -inconspicuous, membranous and hyaline. Stalk: short (0.3 mm) to sessile; stout and striate; white to gray. Columella: generally absent, may have a small irregular columella in a slight umbilicus; light-orange, hollow or containing a few lime crystals. Sporotheca: white to cream colored, scattered, discoid sporangia (0.3-0.8 mm). Peridium: membranous and iridescent; persistent below as a circular disk; covered with a dense smooth lime crust (egg-shell) that is free 40 from the membrane, dehiscing as large fragments. Capillitium: flattened pale-brown threads; sparsely branching and anastomosing to form a relatively rigid net. Spores: globose (11-13 μm) ; minutely warted (may form an indistinct reticulum); purple-brown (in mass) or violet-brown (in transmitted light). Plasmodium: earthy-brown phaneroplasmodium. Habitat: on litter.
Distribution -India (Delhi), two collections. Similar species -D. vaccinum -has a large columella, a larger sporangium, and black sparsely warted spores.
Remarks -unless more material is found, this taxon will be considered a developmental aberration, possibly of D. vaccinum. Hypothallus -discoid, membranous and brown. Stalk: long (0.8-1 mm); striate; light-redbrown (black at base from dirt). Columella: yellow basal plate usually covered with a layer of orange-brown lime (may form a pseudocolumella) in a closed umbilicus. Sporotheca: pale-gray to pale orange-brown, gregarious, depressed to saddle-shaped sporangia (0.3-0.8 mm). Peridium: membranous and hyaline to pale-orange-brown; covered with small white to orange-brown stellate lime crystals. Capillitium: sparse, hyaline to lilac-brown threads; rarely dichotomously branching with a few cross bars. Spores: globose (9-10 μm); densely and evenly covered with very small warts (almost smooth); dark-brown (in mass) or pale-lilac-brown (in transmitted light). Plasmodium: brown to yellow phaneroplasmodium. Habitat: on litter and soil.
Didymium eremophilum
Distribution -cosmopolitan, but not common. Similar species -D. megalosporum -has larger lime crystals. Remarks -this taxon is part of the D. megalosporum species complex. Hypothallus -discoid, membranous and orange-brown to dark-brown; containing refuse matter. Stalk: short to intermediate (0.1-0.4 mm); slender, rugulose; orange-brown and consisting of somewhat rounded crystalline lime and refuse matter, darker at the base. Columella: conical to clavate in a closed umbilicus; white to dark-brown, filled with lime and air. Sporotheca: white to gray, gregarious, conical to depressed globose sporangia (0.3-0.6 mm wide, 0.3-0.4 mm thick).
Didymium floccoides
Peridium: membranous and hyaline to purplish-brown with a colorless reticulum; covered with white stellate lime crystals; dehiscing into platelets. Capillitium: profuse and delicate threads; hyaline to pale-purplish-brown with pale attenuated tips; sparsely dichotomously branching and anastomosing. Spores: globose (7-8 μm) ; minutely warted with some small dark groups of warts (baculate by SEM); brown to dark-brown (in mass) or pale-brown (in transmitted light). Plasmodium: unknown. Habitat: on litter.
Distribution -Japan and Brazil, rare. Similar species -D. floccosum -has a larger floccose sporangium, darker capillitium, a tube stalk, and darker warted spores.
Remarks -a core stipe species lacking a stipe tube. Hypothallus -discoid, inconspicuous and membranous; containing refuse matter. Stalk: long (0.5-0.7 mm); white, smooth and tapering; consisting of lime inside a stalk tube. Columella: rather small and clavate; dark-brown to black; containing lime. Sporotheca: white gregarious, globose to depressed globose sporangia (0.4-0.6 mm wide, 0.3-0.4 mm thick). Peridium: membranous and purplish-brown with colorless reticula; covered with grayish-white crystals; dehiscing at maturity into small minute scales attached to the capillitium. Capillitium: profuse and delicate, hyaline to purplish-brown threads with pale tips; sparingly dichotomously branching and anastomosing. Spores: globose to broadly oval (8-10 μm); densely (often clustered) warted (pilate by SEM); black to dark-brown (in mass) or purplish-brown (in transmitted light). Plasmodium: unknown. Habitat: on litter.
Didymium floccosum
Distribution -Galapagos Islands, India, Japan, Mexico, and Venezuela, rare. Similar species -D. squamulosum -has no internal stalk lime (external white lime), lacks peridial scales, and has smaller warts on the spores; D. floccoides -lighter capillitium and spores, does not have a stalk tube.
Remarks -may be a subtropical to tropical species. Didymium haretianum T.N. Lakh. & K.G. Mukerji, Acta Bot. Indica 6(Suppl.): 18. 1979 . Types -Univ. Delhi (TNL 453) (NA), Nannenga-Bremekamp. Hypothallus -small to large; yellowish-brown and calcareous. Stalk: long (0.7-0.8 mm) to short; fluted and calcareous; yellow-orange to yellowish-brown. Columella: discoid to globular to irregular, small to large, rough, and yellowish-brown. Sporotheca: white, gregarious to clustered, globose to irregular sporangia (0.5-0.6 mm). Peridium: membranous, adhering to a thick shining white to cream-colored layer (egg-shell) of lime crystals (sometimes floccose). Capillitium: profuse, stout, hyaline flattened thread; sparingly branching and anastomosing. Spores: globose (7.5-9.3 μm); large dense sub-reticulum of warts; black (in mass) or dark-purple-brown (in transmitted light). Plasmodium: unknown. Habitat: on wood.
Distribution -India (H.P.), one collection. Similar species -D. vaccinum -has shorter stalks, no duplex peridium, partly calcareous capillitium, no peridial collar, and the spores are not-sub-reticulate.
Remarks -until further collections are made we will consider this to be a developmental aberrant of D. vaccinum. base is present where the stalk flares to form the funnel shaped sporotheca. Sporotheca: white to grayish, scattered to gregarious, obconic sporangia with an invaginated apex to form a funnel (0.2-0.6 mm high). Peridium: membranous and hyaline to yellowish-white; covered with a roughened layer of stellate white lime crystals; circumscissle dehiscence to form an operculum. Capillitium: straight to undulating grayish-reddish-brown to grayish-brown threads; branching and anastomosing with cross bars. Spores: subglobose (11-15 μm) ; warted (bacula forming an irregular network by SEM); black (in mass) or grayish-reddish-brown to grayish-brown (in transmitted light). Plasmodium: small hyaline to milky white phaneroplasmodium. Habitat: on dead leaf bases of Puya and Copiapoa spp. in arid regions.
Didymium infundibuliforme
Distribution -northwestern Argentina and northern Chile, rare. Similar species -D. umbilicatum -sessile and does not have a real funnel shape; D. operculatum -does not have a funnel-shaped sporotheca and the spores are warted.
Remarks -this taxon appears to be a rather unique desert species Didymium intermedium J. Schröt., in Hennings, Hedwigia 35: 209. 1896. = Didymium excelsum Lister, in Jahn, Ber. Deutsch. Bot. Ges. 20: 275. 1902 . Types -none known. Hypothallus -extensive and branching, membranous, white and calcareous. Stalk: long (1-1.3 mm), smooth, filled with coarse non-stellate lime crystals; white to pale-yellow to orangebrown. Columella: discoid in a closed umbilicus. Sporotheca: white, gregarious to united, globose to discoid sporangia (0.4-0.7 mm). Peridium: membranous, fragile and hyaline; densely covered with a white to grayish-white powdery layer of stellate lime crystals. Capillitium: profuse, delicate, and hyaline threads; dichotomously branching and anastomosing. Spores: globose (10-12 μm); covered with long spines arranged to form a partial reticulum; black (in mass) or dark-violaceousbrown (in transmitted light). Plasmodium: dirty-white phanero-plasmodium. Habitat: on litter and mossy wood.
Distribution -widespread (Asia, Madagascar, South America, US), but rare. Similar species -D. laccatipes -has separate sporangia and pilate spores; D. floccosum -has separate sporangia and a dark clavate columella.
Remarks -a conspicuous and distinct species, which is rarely collected; however, DNA studies (Wrigley de Basanta et al. 2015) indicate that a specimen of this taxa is very close to some D. squamulosum specimens. Hypothallus -discoid and inconspicuous; membranous and brown. Stalk: long (up to 1 mm), somewhat tapered and striate; light-yellow to pale-reddish brown (may be dark brown under some conditions). Columella: variable discoid to globose in a usually closed umbilicus; white to grayishwhite. Sporotheca: white to grayish-white, gregarious, globose to depressed globose sporangia (0.3-0.7 mm). Peridium: membranous and hyaline to pale-brown (areolae can be seen with the scanning electronic microscope); covered with white stellate lime crystals. Capillitium: profuse and hyaline to pale-yellow-brown (with pale tips) threads; branching and rarely anastomosing. Spores: globose (7-9 μm), faintly warted to nearly smooth (pilate by SEM); brown (in mass) or pale-43 purplish-brown (in transmitted light). Plasmodium: usually a brown phaneroplasmodium, but varies to yellowish to pale tan. Habitat: on litter, wood, dung and soil.
Didymium iridis
Distribution -cosmopolitan and very common. Similar species -D. nigripes -darker stalks, columella and spores. Remarks -the central species in the iridis group; consist of many biological species and clonal lines that have considerable variations and morphologically merge into other valid species; G. Lister (Lister 1925) considered that the variants in this super complex were all part of D. nigripes; a sensible disposition when based solely on morphology.
Didymium karstensii Nann.-Bremek., Acta Bot. Neerl. 13: 247. 1964 .
Types -Karstens 387. Hypothallus -inconspicuous and membranous. Stalk: if present, short, slender, calcareous, and white to yellowish-white. Columella: small pulvinate and often spiny, in a shallow umbilicus. Sporotheca: white to pale yellow, gregarious, subglobose to depressed sporangia (0.5-0.7 mm, rarely up to 1.2 mm). Peridium: membranous; hyaline (somewhat iridescent) with brownish areolae; covered with a free smooth to wrinkled crust of densely compacted small white to yellowish lime crystals. Capillitium: hyaline to pale-brown threads; branching and anastomosing. Spores: globose (10-12 μm) , spinulose with ridges that may form a lax reticulum; dark-purplebrown (in mass) or purplish-brown (in transmitted light). Plasmodium: unknown. Habitat: on litter.
Distribution -Galapagos Islands, India, Netherlands, Spain, western US, rare. Similar species -D. muscorum -lacks the free peridial crust and the spores are less reticulate, D. squamulosum -no separate lime crust, and has minutely warted spores.
Remarks -the unique characters of this taxon could easily be due to developmental problems.
Didymium laccatipes J. Matsumoto, in Matsumoto & Duguchi, Mycotaxon 70: 154. 1999b . Types -HIRO (Matsumoto 150), TNS. Hypothallus -membranous; hyaline to pale-orange-brown. Stalk: short to intermediate (0.3-0.6 mm); glossy, nearly smooth, white to very pale-orange-brown, and filled with rhombic lime crystals. Columella: conical in a closed umbilicus; white to very pale-orange-brown, containing lime crystals. Sporotheca: grayish-white, gregarious, depressed globose to discoid sporangia (0.4-0.6 mm). Peridium: membranous and purplish-brown to pale-orange-brown, with colorless reticulations; covered with white stellate lime crystals. Capillitium: profuse, hyaline to very pale-purplish-brown threads; sparsely dichotomously branching and rarely anastomosing. Spores: globose (9-11) μm), strongly warted with dark clusters (pilate by SEM); dark-brown (in mass) or pale-brown (in transmitted light). Plasmodium: unknown. Habitat: on litter.
Distribution -Japan, US, four collections. Similar species -D. squamulosum -has lime on the stalk surface, no lime crystals in stalk, and the spores are less warted.
Remarks -very similar to D. squamulosum, but distinct enough to be a valid species; may be widespread.
Didymium laxifilum ["laxifila"] G. Lister & Ross, in G. Lister, Essex Nat. 27: 264. 1945. = Didymium aurantipes T.E. Brooks & Kowalski, Mycologia 58: 169. 1966 . Types -BM (3500), K (Lister & Howard 3501) . Hypothallus -large, discoid, membranous and yellowish-brown to brown. Stalk: generally short (0.5-1.2 mm); translucent and reddish-brown to golden. Columella: generally a large white conical to stalked-hemisphere in a shallow or closed umbilicus (occasionally small to nearly absent); containing lime. Sporotheca: white to grayish-white, gregarious, subglobose to more or less flattened sporangia (0. 5-0.8 mm) . Peridium: membranous and dark-brown to hyaline with yellowish spots above; densely coated with rather large aggregates of white to yellowish lime crystals. Capillitium: profuse, coarse, hyaline to brown threads which may bear numerous swelling, and have flattened junctions; branching and anastomosing to form a firm reticulum. Spores: 44 globose (8-12 μm) , densely and minutely warted with a nearly smooth area (verrucose by SEM); black to dark-purple (in mass) or dark-purplish-brown to brown (in transmitted light). Plasmodium: yellow phaneroplasmodium. Habitat: on litter.
Distribution -widespread (Curacao, Chile, England, Spain, California), but rather rare. Similar species -D. squamulosum -has a calcareous stalk and thin capillitia; D. crustaceumhas a crustose lime covered peridium; D. rubropus -has rounder less firm capillitia.
Remarks - Moreno et al. (1997b) re-described this species and designated a type. Hypothallus -cartilaginous, discoid and inconspicuous; orange-yellow, may be frosted with lime. Stalk: short (0.2-0.6 mm), cartilaginous, stout, orange-yellow to buff, frosted with large rhombic lime crystals; spongy internal core containing lime crystals. Columella: globose to hemispheric, in a close umbilicus; brownish-orange to dark-brown; spongy interior material. Sporotheca: white to buff to orange, scattered to gregarious, globose to depressed globose sporangia (0.5-1 mm). Peridium: cartilaginous, glossy-dark-brown to chestnut-brown with thinner yellow lines of dehiscence (breaks up into scale-like fragments); covered with white to buff to orange deposits of large stellate lime crystals. Capillitium: profuse, dark-purplish-brown threads with pale tips; sparsely dichotomously branching and anastomosing. Spores: globose (7-9 μm), minutely warts arranged in lines (incomplete cristae of bacula by SEM); dark-brown to black (in mass) or dark-purplish-brown (in transmitted light. Plasmodium: orange-red phaneroplasmodium. Habitat: on litter.
Didymium leoninum
Distribution -widespread (Germany, Mexico, Tanzania, Japan, Madagascar, tropical Asia), but rare.
Similar species -Lepidoderma tigrinum -has platelets of crystalline lime, and larger darker spores.
Remarks -the plasmodiocarpic form has been described as a new species: D. panniforme.
Didymium lenticulare K.S. Thind & T.N. Lakh., Mycologia 60: 1083 . 1968 . Types -Thind #453. Hypothallus -discoid and dark-brown. Stalk: long (1-1.8 mm), tapered and striate; deepbrown (lighter above) and scantily sprinkled with lime crystals on the lower portion. Columella: none. Sporotheca: white, gregarious, discoid sporangia (0. 5-0.8 mm) . Peridium: membranous, thin, hyaline to translucent; covered with minute white lime crystals forming thick ridges and small to large thin platelets. Capillitium: profuse, stout, subhyaline threads with bead-like nodular thickenings; sparsely branching and anastomosing. Spores: globose (9-11 μm) , distinctly warted with larger and darker clusters of warts; black (in mass) or deep-violaceous-brown (in transmitted light). Plasmodium: unknown. Habitat: on living fern fronds.
Distribution -India (H.P.), single collection. Similar species -D. clavus -has a dark peridium covered with a uniform lime layer, shorter stalks, and nearly smooth smaller spores.
Remarks -possibly a developmental aberrant of D. dictyopodium. Stephenson, in Stephenson and Moreno, Mycol. Progress 5: 255-258. 2006 . Types -BPI (Stephenson 7212) Hypothallus -discoid, membranous and reddish. Stalk: sessile to short (up to 0.5 mm), reddish and fibrous. Columella: hemispheric and white, in a closed umbilicus. Sporotheca: white, scattered to gregarious, globose to ovoid sporangia (0. 4-0.8 mm) to plasmodiocarpous (up to 2.5 mm long). Peridium: membranous and iridescent; covered with white to yellow lime crystals.
Didymium macquariense
G. Moreno & S.L.
45
Capillitium: hyaline to pale-yellow threads with darker violaceous-brown zones and dark violaceous-brown nodes of variable morphology (ellipsoid to spiny); sparsely branching and anastomosing. Spores: globose to subglobose (13-15 μm) ; partial reticulum of warts (partial cristae of bacula by SEM); black (in mass) or dark-violaceous-brown with darker areas (in transmitted light). Plasmodium: unknown. Habitat: on litter (sub Antarctic).
Distribution -Macquarie Island (Australia). Similar species -D. rubropus -capillitium has only minor expansions at the nodes, and the spores are pilate-spiny; D. laxifilum -capillitium is a network of flattened filaments.
Remarks -clearly related to the laxifilum-rubropus group, however, the spore and capillitium differences make this an acceptable specialized taxon. Hypothallus -cartilaginous, black and discoid. Stalk: long (1-1.2 mm), striate and dark. Columella: subglobose in a closed umbilicus; brown and containing lime. Sporotheca: ash-gray, scattered, globose to subglobose sporangia (0.5-0.7 mm). Peridium: cartilaginous, shining, yellowish-brown to brown (purplish-brown with spore mass); dehiscence at paler rupture lines; covered with white stellate lime crystals. Capillitium: profuse, stout, orange-brown (hyaline and flattened at the base) threads with pale tips; branching and anastomosing to form a lax network. Spores: globose (10.5-11 μm) ; strongly warted with a thinner hyaline area on one side; black (in mass) or deep-violet-brown (in transmitted light). Plasmodium: unknown. Habitat: on wood.
Didymium macrospermum
Distribution -India (Simla), single collection. 1 mm) , striate, translucent, yellow-brown to orange-brown (base darker). Columella: subglobose to discoid, in a closed (usually) umbilicus; sometimes rough or spiny; dull yellow to orange-brown, containing lime. Sporotheca: white to orange-brown, gregarious, depressed-globose to discoid to saddle-shaped sporangia (0.5-0.8 mm wide, 0.4-0.5 mm deep). Peridium: membranous and hyaline to pale-yellow to pale-orange; sparsely (usually) covered with white to yellowish lime crystals. Capillitium: profuse, pallid to pale-orange-brown threads; sparsely dichotomously branching and anastomosing. Spores: globose (8-12 μm) ; minutely warted to nearly smooth (pilate by SEM); dark-brown to black (in mass) or pale-brown (in transmitted light) Plasmodium: brown phaneroplasmodium. Habitat: on leaves and litter.
Distribution -cosmopolitan but not common. Similar species -D. nigripes-iridis complex -have more globose sporangia which are never yellowish, and no columella spines.
Remarks -a species complex which grades morphologically into D. iridis. Hypothallus -discoid, membranous and dark-brown. Stalk: short (0.2-0.5 mm), stout, striate; dark-brown to black. Columella: globose to discoid; dark-brown; containing lime crystals. Sporotheca: white to grayish-white, gregarious, globes to depressed-globose sporangia (0.5-1 mm wide, 0.4-1 mm thick). Peridium: membranous, firm and purplish-brown with colorless reticula; covered with white or grey lime crystals. Capillitium: profuse, rigid, hyaline to purplish-brown threads; sparing dichotomously branching and anastomosing. Spores: globose (10-14 μm); strongly warted (pilate by SEM); dark-brown to black (in mass) or dull-purplish-brown (in transmitted light). Plasmodium: white or dull-gray phaneroplasmodium. Habitat: on wood (pine) and litter.
Distribution -cosmopolitan and fairly common Similar species -D. nigripes -less robust sporangia with longer thinner stalks, lighter and less marked spores; D. minus -less robust sporangia, and has smaller and paler spores.
Remarks -this is a confusing species, due to its rather general morphology. Hypothallus -discoid, membranous and dark-brown. Stalk: short (0.2-0.7 mm), striate, and brown to black; containing refuse matter. Columella: clavate to depressed-globose in a closed umbilicus; rough, dark-brown to sordid-white; containing lime. Sporotheca: white to grayish-white, gregarious, globose to depressed-globose sporangia (0.4-0.6 mm wide, 0.4-0.5 mm thick). Peridium: membranous and purplish-brown with colorless reticula; covered with white lime crystals. Capillitium: profuse, hyaline to purplish-brown threads; dichotomously branching and 48 rarely anastomosing. Spores: globose (8-11 μm) , minutely and densely warted (pilate by SEM); dark-brown to black (in mass) or purplish-brown (in transmitted light). Plasmodium: dark-purplish-gray phaneroplasmodium. Habitat: on wood (dead bark) and litter.
Distribution -cosmopolitan and fairly common. Similar species -D. melanospermum -has a more robust sporangium, darker stalk and capillitium, and larger spores.
Remarks -the present species concept is a mixed bag, with some specimens identified as D. minus being short stalked members of the D. iridis complex, and some of the rest being small variants of D. melanospermum. Types -Univ. Delhi TNL/300, Alexopoulos. Hypothallus -discoid, membranous, white and calcareous. Stalk: short (may be absent), stout, striate, white and calcareous. Columella: large clavate to discoid, in a wide open umbilicus; orange-brown. Sporotheca: white, gregarious, globose sporangia (0.4-0.6 mm). Peridium: membranous and hyaline; densely covered with white lime crystals that form a crust. Capillitium: profuse, slender to stout, pale-violaceous to orange-brown threads; sparingly dichotomously branching and anastomosing. Spores: globose (11-14 μm) ; strongly warted with long spine-like warts, arranged in lines and clusters; dark-brown (in mass) or deep-purple-brown (in transmitted light). Plasmodium: dirty-white phaneroplasmodium. Habitat: on litter and living herbs.
Didymium muscorum
Distribution -India (Dehli), Spain, very rare. Similar species -D. karstenii -has a double peridium, and reticulate ridged spores; D. squamulosum -has smaller minutely warted spores, and hyaline or pallid capillitia.
Remarks -this taxon appears to be a valid "spore" species. Hypothallus -discoid, membranous, and dark-brown to black. Stalk: long (0.5-1.2 mm), striate, and brown to blackish; often filled with refuse matter below, but translucent above. Columella: subglobose to discoid in a usually closed umbilicus; brown and containing lime. Sporotheca: white to grayish-white, gregarious, globose to depressed globose sporangia (0.3-0.6 mm). Peridium: membranous and pale-purplish-brown with colorless reticula; covered with white stellate lime crystals. Capillitium: profuse, hyaline to brown threads; sparingly dichotomously branching and rarely anastomosing. Spores: globose (7-10 μm) , minutely warted (pilate by SEM); brown to dark-brown (in mass) or pale-purplish-brown (in transmitted light). Plasmodium: darkreddish-brown phaneroplasmodium. Habitat: on litter and wood.
Distribution -cosmopolitan and common.
